The growth of communications technology and data transmission systems make masts, antennae, and radar type installations, sometimes of significant scale like the one described above at the Lomond Hills in Fife, Scotland, a common and more or less accepted part of even the most remote landscape. Though concerns for the aesthetic impacts of such paraphernalia are sometimes voiced amongst hill-walkers, the possibility that the presence of such technology impairs the experience of temporarily being free from the noise of the contemporary human world is harder to argue. What is particularly intriguing however, and perhaps in relation to the former point, is just how little meaningful debate arises as a result of the positioning of certain technologies in natural environments, and as is the case at the Lomonds, making them the focus of our attention is in no way encouraged.
PhaenEx
Nevertheless, telecommunications installations of all varieties, particularly when contrasted with the surroundings of a natural landscape, invite us to think beyond the visible; to consider the relationship between the human and the natural realms, and the phenomena that envelop the two. For the purposes of this paper, I intend to put the debate relating to the potential health impacts of electromagnetic technologies momentarily to one side in order to explore the ground, beyond the obvious visual impacts, of the accoutrements of mobile communications systems.
With regard to the methods employed in constructing this essay, I have made much use of first person experiential accounts through which I have tried to allow the poetry of the original experience to materialise 1 and as an invitation to readers to build their own picture. These accounts make their appearance in italics throughout the text, in most cases at the beginning of each section. I have also drawn upon Anthony J. Steinbock's outline of a phenomenological approach that begins with the -facts‖ of the everyday world or -with the things as they are assumed in the everyday sciences‖ (see . In this particular case, I have made some reference to basic concepts of physics. I have tried to work between these experiential and factual accounts in pursuit of the general direction of the inquiry, drawing especially on the existentialism of Martin Heidegger as the binding that interweaves between the two positions.
Sections I and II of the paper deal with the visual impact of communications structures before going on to attempt a reading of them through the Heideggerian concept of disclosure.
Section III focuses on the -nature‖ of electromagnetic signals, drawing upon scientific concepts as a way to help recognise that nature. In Section IV the technological nature of contemporary human engagement with the world will be considered; a comportment towards things that
Heidegger terms Ge-stell. At this point I will attend to some criticisms to the effect that Heidegger may not be the best philosopher to employ for the purposes of this meditation. Section V, the concluding section of the essay, in fact draws no definite conclusions but instead hints that a tentative acceptance of the uncertainty surrounding these technologies may be the best way to begin to come to terms with our shifting relationship with them, and might even cause us to reflect more fully on our technological attunement to the world.
Doubtless implicit at the centre of this deliberation are the philosophical questions relating to how we use and manage such technologies and, though it is not my primary focus to describe the experience of using them, the description that I do intend to embark upon, that of being near the paraphernalia associated with the reception and transmission of radio signals in a natural environment, I hope may indirectly contribute to the wider debate surrounding the implications of communications technologies for human beings so heavily dependent upon them. The positioning of masts near residential locations is far less strongly contested by the public as was once the case, when indeed the mast is visible, and when it is, concerns are usually related to perceived health risks. 3 In rural or more -natural‖ environments, though there is often ambiguity about the purpose of an installation which can sometimes give rise to concerns about the power levels involved, in general terms, any officially formulated complaints there tend to centre on the aesthetic impact upon the landscape. 4 Frequently however, responses to telecommunications installations in natural environments are rather flat, almost verging on the pretence that they are not there. Sometimes these objects are disguised; in cities, concealed within church towers or lamp posts, and in rural locations (badly) as trees. The danger in viewing the mast predominately as an intrusion is that it becomes more likely that it will be dealt with by removing it from view. 5 However, any serious analysis of technological placements in the landscape must necessarily reach beyond the visual, since the mast alters the character of a place in other ways: the phenomenon of the perpetual electromagnetic signal has the power to impair, or enhance, depending on personal opinion, the experience of being in a natural landscape. If such objects are allowed simply to vanish, with them disappears the initial means through which we may begin to negotiate our rather conflicted relationships with the technologies that form such a part of our existence. Heidegger explains how it is that we can be aware of the world through a piece of equipment; such as the hammer he shows us in Being and Time in 1926. By its appearance, its weight, how it feels in the hand, the hammer speaks of hammering. It is an object so fit for purpose that it does not get in the way of our focus on the task in hand, that of hammering (Heidegger, Being and Time 99) . Our concern then lies with the work, rather than the tool because it withdraws as it is encountered within the referential totality the work bears; through this totality the world announces itself to us (99; 105). -Readiness-to-hand‖ (Zuhandenheit) is the mode of Being that Heidegger assigns to such equipment; we are aware of the being of the world through the worldly characteristics of the object (99; 102). It is possible to see how the phone mast or communications tower conforms to this in some ways; its situation high up on a hill creating a relationship with the sky, the absence of any physical objects in the space around its higher points, the orientation of those points, drums, bars or wire aerials attached to it, all seem to allude to the immateriality of what may be taking place around it. In fact, it is hard to associate the structure with any purpose other than communication. 6 It has the look then of being fit for purpose but it is still a problematic object in the sense that it is difficult to work out the exact variety of that purpose, and in this respect the thing can sometimes seem to take on sinister aspects. 7 In addition, I myself have no natural wave awareness; I need to be in possession of another piece of equipment, a mobile phone handset connected to the appropriate network, for there to be even a possibility that I might make use of this installation. Certainly the structure itself, and even the handset, withdraws as we speak to a friend or listen to a broadcast, but we are not brought in closer proximity to the world by way of the object. In fact, apart from the content of the conversation in which I am engaging, it may have the opposite effect by contributing to the closing off of the world to our concern. It is only if the signal fades, is cut, or if there is interference, that the equipment begs any consideration at all. We may then question the origination of the signal, the weather conditions, or what lies between us and the place the signal may be travelling from that might be blocking it, for instance the walls of the tunnel that the train I am on is passing through. What is happening through this process of -malfunction,‖ Heidegger concludes, is that ready-to-hand equipment is made conspicuous by the fact that it has lost its readiness-to-hand and has attained the property of -un-readiness-to-hand‖ or presence-to-hand (Vorhandenheit); the thing is present as equipment but it is un-useable (102), something humans find very frustrating. Heidegger assigns missing equipment to this category also; the hammer is nowhere to be found when it is required (103). I can apply this to the occasions on which my phone -loses‖ the signal, or there is no signal (it is -missing‖) because one does not exist at the place where I am standing: there is no handy mast.
II: Disclosure of World
When in the midst of a natural, possibly remote, landscape, my concern will most likely lie with the qualities of the landscape itself and what it is like to be there. I am an experienced hill-walker and I sometimes just want to be on my own with only the landscape for company, to go for a walk just for the sake of walking and to hear nothing but the breeze, water, birds or other, perhaps unidentifiable, sounds that make up a place that is not teeming with human activity. If I come upon a mast at this time, the equipment seems not to belong there. Unless I have need of it at this particular moment, it does not fit with my mindset and simply creates disturbance by standing in the way of my primary concern. I may feel annoyed, or I may try to ignore that part of what is in front of me. Equipment that is ready-to-hand therefore always also harbours the possibility of being present-to-hand; the two overlap, and are dependent upon one another (101). This overlap is unfixed and equipment can change state at any time; the environment that I am in may become inhospitable, or worse, my walking partner or I may suffer an injury severe enough to warrant calling for assistance. At such times I may hope fervently for access to the spectrum even if one of us has to walk some distance to locate it, and once connected, the equipment, both handset and mast, withdraws again to become part of the referential totality of securing help. In this way the mast holds the potential of disclosing the previously unseen world of warmth, support, comfort, safety, and healing. So, though I may long to separate myself for a while from the clamour of human society by setting forth out onto the hills, where I might once have done this with little thought other than that required in the way of common -hill sense,‖ I now must make a further consideration: whether to remain connected while I am gone, by way of my mobile phone. I do not expect to encounter trouble, but I am acutely aware of how quickly weather conditions on the hills can change to make progress across their summits potentially perilous.
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The ways in which the mast harbours the qualities of both readiness-to-hand and presence-to-hand seem quite clear then, but in terms of disclosing the world to us in any way akin to the sense that Heidegger meant, it appears that the structure fails. Indeed it is difficult to see anything of the environing nature of the mast in the way, to quote two of Heidegger's examples, that a covered railway platform correlates with bad weather, or lighting accounts for the absence of daylight (100). The materials of the structure may seem somehow to fit with the changeable Scottish weather; its light reflecting steel; its whites and greys against the colours of the sky, clouds and water, but this at most complements the thing's natural surroundings. The mast itself fails to appear to as any sort of -extension of the natural world‖ (Picon 66) , seeming only to furnish a connection with the human world from which we have been attempting to temporarily retreat. The peace of mind that may come about at the sight of the equipment in relation to a possible accident, is gained at a cost; the disturbance of both my opportunity to experience fully my natural environing, and my sense of solitude. Of course not all technologically generated electromagnetic activity is mapped, but a survey of the UK coverage maps of the major domestic mobile phone network operators, discounting radio broadcasts and emergency or military transmissions, shows that few -holes‖ are apparent. 9 On even the calmest of days, present upon the apparently still environing air, are likely to be a confusion of pulsing electromagnetic fields operating at various frequencies.
III: The Environing Air
The Earth has its own natural magnetic field that I can -see‖ with a compass, which is part of the protective system of the planet, and many other natural oscillating atmospheric electromagnetic fields, of varying intensities, are present around us all the time (see Warnke 7).
The interconnectedness of these naturally occurring fields, which are very much weaker than those that are technologically produced, and the biological processes of life on this planet, is well established 10 and it is for this reason that concerns about the impact of artificially generated electrical and magnetic fields has arisen (see Warnke 11) . The presence of such fields, those that emanate from a mast for instance, or around the electrical wiring of a house, can also be detected by way of a compass, the needle of which tends to deflect to a point perpendicular to the direction of the current; and of course our televisions, radios and mobile phones all generate their own electromagnetic fields.
Since, as the mast has shown, any encounter with nature through contemporary technologies is made more difficult by the invisibility of the phenomena involved, I will momentarily, make recourse to some of the scientific facts. The most incredible aspects of radio The act of signalling by radio, for broadcasting or telecommunications, relies upon the transference of vibrations via an electromagnetic field: causing the movement of a large group of electrons in one place (the transmitting aerial) so that they have a detectable effect on electrons in another place (the receiving aerial) (Sinclair 2). Such transmissions occur by subjecting electrons, the smallest and lightest subatomic particles, to an electrical current that is constantly changing, pushing them in, and then out, of an aerial in a repeated cycle. This pulsing activity results in the creation of the electromagnetic field that carries the transmission, and the number of completed cycles that takes place each second is what is known as the -frequency‖ of the transmission, which is commonly measured in megahertz (5). The principle in operation for both listening to a radio programme or for mobile data transmission, including that of my friend's voice over my mobile telephone, is the same, except that different transmission frequencies are used.
Radio transmissions depend upon natural phenomena. As previously stated, the most incredible aspects of radio transmission lie in its relationship to natural phenomena, but we completely fail to notice this fact as we engage with our personal paraphernalia. Indeed, we fail to see the equipment at all, unless it shifts from being ready, to merely being present, to hand, if it stops working, in other words.
IV: A Natural World Enframed
We encountered the two terms of ready to hand (Zuhandenheit) and present to hand to a point where the world is opened to us by way of the task in which we employ it. In -The Question Concerning Technology,‖ he goes on to link the activity of making to the Greek term of technē; making things is a human activity in the course of which a process is undertaken by a craftsman to bring something into existence: a house, a ship, a chalice, from a material that the maker knows and has come to understand (13). This way of -bringing something forth‖ is not, however, simply the manufacturing of a thing but is a sort of revealing: of the material, the maker's engagement with it, and the world to which they both belong, and it amounts to a sort of poetry (poiēsis) (10). It is this capacity of revealing that is the important aspect of technology.
But modern technology reveals the world differently from such earlier modes of production: it doesn't just reveal more; it reveals in a dramatically different way. This revealing -challenges‖ the earth to supply energy that we can extract and store for use later in making the things that we want. The processes of modern technologies then, are not the technē of poiēsis in the way that were earlier means to ends.
This setting-upon that challenges forth the energies of nature is an expediting [Fördern] , and in two ways. It expedites in that it unlocks and exposes. Yet that expediting is always itself directed from the beginning toward furthering something else, i.e., toward driving on to the maximum yield at the minimum expense. (15) So the distinction to be drawn between older and newer technologies is not to do with the paraphernalia of the technologies themselves; though -a radar station is of course less simple than a weather vane‖ they are still both means that meet ends (5). The difference, rather, lies in the way that we have come to view the world and its natural processes; as resources, there to be uncovered, extracted, challenged to meet our increasing -needs‖ and desires. Thus, to quote
Heidegger's example, we see a fast flowing river as a source of hydropower, the essence here tied to the idea of the power plant, not the river (16 However, this is not the worst of the situation; this way of ordering the world, through its -unlocking, transforming, storing, distributing, and switching about‖ (112) is a form of revealing that causes all the other potential ways that our world might reveal itself to us to recede, along with the possibility of our having any grasp of our part within that world (26).
I am not unaware of the fact that there may be a tinge of irony, in an essay that has so much to do with this concept of enframing, in having leant so much on physical science as the underpinning of the foregoing section of this work, given that Heidegger holds the rise of the physical sciences as a major component in holding that enframing in place; it is the way that modern science represents nature that turns it into something orderable and measurable (21).
Nevertheless, I hope that this will be seen to be a relevant part of constructing an approach to technology that takes into account both its -instrumental and anthropological‖ conception, which can hardly be separated from physical science, as well as the ways that Heidegger is encouraging us to attend to it. I'd now like to turn to the concern that Heidegger's approach does not help us to identify, and in fact may even obscure, which things in the world are technological and which not. 15 I can deal with this point swiftly and simply by stating that Heidegger's account of technology had to do with the way that we relate to technology and was never intended to help distinguish between it and nature. But this comment of course then begs the further question of whether anything exists at all in our world that is not technological, bearing in mind that the category of nature is itself a human category. 16 My first response to this criticism was to wonder just how much of a distinction between these things is needed for my purposes here; as long as I am certain that a mobile phone mast (as well as other antennae) is a piece of man-made equipment that -unlocks, transforms, stores, distributes and switches about‖ natural phenomena, is further distinction needed? Well, yes, as things turn out; I suggested earlier that there are times when I -may long to separate myself for a while from the clamour of human society by setting forth out onto the hills,‖ but is it possible for me to leave that human world behind, albeit temporarily, while there is even a shadow of an argument that for a hill-walker -a landscape could be said to be a piece of equipment‖? 17 Such a comment may seem extreme, but I think that it may be of unfolding importance and I'm certain it could form the subject of another paper. However, I will for the moment confine myself to brief comments. The definition of nature is of course one that fluctuates; there is no neat division between what is natural and what is not; it may well be subjective and the matter is only likely to increase in complexity. To answer this particular criticism within the context of this essay then, I intend simply to make recourse to the use of inverted commas around the word -nature‖ to denote the things we commonly understand as part of the natural world before we begin to dig deeper, and to contend that, however pervasive the argument of the equipmentisation of hills (one that is actually quite well served by the practice of Munro-bagging 18 ) it is still the case for the vast majority of hill-walkers that the hills represent some form of retreat from day to day human concerns. I realise that even here there is still something of a flavour of instrumentalism, but I will leave it hanging there unsatisfactorily while I shift focus to the charge that we simply cannot leave behind our -technological attunements‖ when we -enter nature.‖ 19 On this latter point I agree; what is clear, with relation to magnetic fields and radio transmission, is the ways in which the technology, made visible by way of its paraphernalia-the phone mast, the radio antenna-exists as part of both the natural and the human worlds, leading to -the inescapable co-mingling of these worlds.‖ 20 It is essential that we recognise this co-mingling, and even if we cannot -leave our technological attunements behind,‖ to question where the boundaries might lie or at least where they might once have lain, in order that we understand the value and the extraordinariness of what is around us. Indeed, Heidegger wants to -awaken us into absolute fascination that things are as they are, that they even are at all,‖ both natural and man-made (O'Brien 4). The charge against Heidegger's effectiveness in addressing this matter, the concern that his thinking in fact obscures for us what technology really is, can be countered by testing it out on the quasi objects of our everyday lives (see Picon 11). The technologies that instrumentalise the phenomena of the electromagnetic wave, the harnessed power of the microwave frequencies that carry broadcasts, conversation or data, have already been brought about and the only thing to be done now is to approach these technologies and their attendant natural phenomena by letting them be, as if the combination of the natural and human that is the broadcast signal is an entity in itself. That it is vital that we do this is confirmed by the fact that, if we really think about it, everything around us today exists in this combination. For Heidegger, the nature of being human is not that we ourselves form entities but rather that we are Dasein; the clearing through which entities may disclose themselves (BT 27).
The trouble is that we habitually disclose entities technologically, viewing them in the manner mentioned earlier, as standing-reserve, and perhaps this includes hills. It is all we know, our destiny, in fact. But Heidegger points us towards the possibility of a realignment of being which is not at odds with the way things are for us now. Even such an unlikely object as the phone mast then, perhaps particularly when contrasted against its location in a -natural‖ landscape, may present the opportunity for an expanded disclosure of our own technologically entwined being.
Every time an electron moves, it has an effect on other electrons by bumping into them.
Theoretically, each such movement has the power to affect -every other electron in the universe,‖ but there is such a degree of movement of electrons happening constantly in our universe, that such shifts are generally only detectable by those nearest to one another (Sinclair 2) . With the awareness of this potentiality nevertheless, we are reminded in the simplest of terms, that literally everything has an impact on everything else and that a reverent acknowledgement of this fact ought to form a central tenet of our existence on this planet. Such an acknowledgement might guard against the taking for granted of any of the natural elements of our world, which may mean that we again regard with wonder and appreciation the technological advancement that comes about through the disclosure of those elements, and would support a human comportment of care, ethical concern, and humility as primary motivations within what it is that we are doing when we push natural processes in order to yield power. 21 For Heidegger, the very being of Dasein can be defined as care; to be human means to be concerned about the things and the people the world contains (see BT 235-244).
It sometimes seems that technological development has taken on a life of its own, that it is unstoppable. Of course technology is not an independent force, but humanity could currently be described as being in its thrall; we are in the grip of Ge-stell, to the extent, as Heidegger has argued, that this has become the -defining characteristic‖ of what it is to be human (-QCT‖) 120). In current times, this is evident to many of us as we feel pulled along by the imperative that would have technology take care of all our needs and furnish all of our desires, even those we are not yet aware that we have. Indeed, it is always interesting to consider who, exactly, this -we‖ refers to, but in this context it throws into relief the aspect of unequal access to digital technologies that exists across our world. 23 We need then, to learn to pay closer attention to the things around us and perhaps especially to the things that we make, but we have to accept technology as it is now; there is no going back to some bygone age, when our relationship to it seemed simpler, by putting the genie back into the bottle . 24 Heidegger encourages us to this acceptance; we accept technology in its instrumental sense, appreciating what it can do for us practically. At the same time, however, just like the earlier concepts of Zuhandenheit and Vorhandenheit, these two senses of technology are not exclusive of one another, rather they are co-dependent, and sometimes they may even overlap. Therefore, it is only by first paying full attention to technology in its instrumental sense that we can begin to move beyond this variety of revealing to reach its deeper meanings. To mount a struggle against, or regard as an enemy or the work of the devil, the contemporary tide of technological development in whose swell we find ourselves,
V: Anxious Times
will not help to solve the problems we face (see -QCT‖ 26). Nor should we, however, see it as neutral since, closed to its essence, we remain -unfree and chained‖ to it (4).
It emerged earlier that we cannot really any longer separate the natural and the technological and indeed, it has been one of the main purposes of this phenomenology of communication structures to show the ways in which these pieces of equipment might encourage us to begin to reflect upon this fact of our being. I have reported my own first-hand accounts of such installations as they have been encountered in the natural landscape, and through
Heidegger's accounts of Zuhandenheit and Vorhandenheit, as well as his later articulations on nature as subjected to the ordering principles of Ge-stell, I have attempted to make some alignment between the utilitarian sense of this experience and the nature hidden within, or possibly obscured by, the scientific facts of the technology, even if by drawing, at least partially, on some of these very facts! I hope that by testing Heidegger's thought towards these ends, I have shown the pursuit of this sort of understanding as being worthwhile in the attempts to disclose the fuller meanings of the world and its implications for our own human Being, and that in fact the agency of such attempts gains import for the contemporary human in the face of increasing technological dependency and uncertainty. Such understandings are even harder to reach, however, when the technology is characterised by invisibility, so the opportunities presented by visual cues need to be seized wherever they are still available. 25 In terms of our relationship to technology, nothing is fixed and we are perhaps in the midst of anxious times. Randall Teal articulates Heidegger's insights on anxiety in beautifully optimistic terms:
it brings back our astonishment with things as they are … one's hearing regains its acuity, and with renewed sensitivity, the individual becomes receptive to the shifting nature of a situation. With this experience, one is brought back into one's own possibilities. As a result the -world‖ resonates again at its fullest. (18) 
